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1
_VACUUM SUCTION LIFTER

FIELD OF THE INVENTION

The invention relates to a vacuum suction lifter for
holding and transferring workpieces with temperatures
of 400° C., in particular workpieces of glass having 2
curved surface, with a base which has a working side
facing the workpiece and, adjacent thereto, a rear re-
gion which is provided with means for fixing to a device
and with a vacuum connection, and with a sealing ele-
ment of a heat-resistant material of poor thermal con-
ductivity located on the working side of the base.

BACKGROUND OF THE INVENTION

Hot workpieces, for example of glass, with a tempera-
ture of 400°-450° C. or more must be fed to various
processing devices and positioned on these processing
devices in the course of production. In addition to con-
veyer belts, vacuum suction lifters above all are an
essential constituent of the conveyer chain. These vac-
uum suction lifters operate under a vacuum of 0.3-0.5
bar and are attached to handling and transferring equip-
ment, for example industrial robots, which can perform
movements in three dimensions.

Suction lifters having a sealing element of asbestos
are known, in which an asbestos tape is wound in sev-
eral layers onto a cylindrical part of a metallic base such
that the asbestos tape projects considerably beyond the
‘front face of the cylindrical base, so that the asbestos
coil forms, in its region projecting beyond the end of the
base, a cylindrical hollow body, the interior of which
forms the vacuum space of the suction unit. The sealing
surface with respect to the workpiece to be handled is
the front face of the asbestos coil. Because of its rela-
tively large projection beyond the base and its property
of yielding within certain limits, the asbestos coil is
capable of matching the external contour of the work-
piece to be handled to form a seal, especially if work-
pieces of the same type are constantly being handled
with the suction lifter. If necessary, the front face of the
asbestos coil can also be matched to the contour of the
implements to be handled beforehand.

Suction lifters having the construction described
above are relatively small in structure from the diame-
ter point of view and can therefore advantageously also
be employed where room for movement is limited.

Suction lifters for elevated temperatures are also
known, in which a base of metal is surrounded by a
plate-shaped or cuplike spring metal sheet which ex-
tends into a two-layer ring, closed on the outer circum-
ference, of a heat-resistant fabric, for example a glass
fibre fabric, forming a cup-like, flexible sealing lip such
as is known, for example, from rubber suction units. To
achieve adequate sealing when using such a heat resis-
tant fabric material and the relatively high holding
forces required, the flexible sealing lips must be rela-
tively wide, resulting in large diameters for the suction
head, so that it often can no longer be used where room
for movement-is limited.

Sealing lip suction units furthermore have the disad-
vantage that on flexible application of the sealing lips,
relative movements occur on the surface of the work-
piece, leading to shearing forces in the sealing lip cover-
ing and premature wear thereof.
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SUMMARY OF THE INVENTION

The invention is therefore based on the object of
providing a vacuum suction lifter which can be kept
relatively small in construction diameter, but on the
other hand renders the use of asbestos dispensable.

This object is achieved according to the invention by
a suction lifter, the base of which has, on the working
side, a rigid flange in the shape of a cylindrical tube, the
inner surface of which forms the boundary a vacuum
space connected to the vacuum connection, the front
face of the flange facing the workpiece being con-
structed as a contact surface which is closed to form a
ring, the inclination and curvature of the outer contour
of which matches the workpiece to be held, and the
sealing element comprising at least one layer of a textile
structure based on inorganic fibers, with which the
contact surface of the base is covered.

A fabric based on glass fibers is preferably employed
as the textile structure. It should be mentioned that at
least those glass fibre fabrics which have a sufficient
degree of fineness for adequate sealing are flexible or
limp such that they cannot be processed for suction
lifters in a manner described above for the asbestos
suction unit, because the fabric would already become
brittle after a short period of use.

On the other hand, it has been found, surprisingly,
that already one layer, for example of a suitable glass
fibre fabric, on a metallic substrate produces an ade-
quate vacuum seal if this metallic substrate matches to a
certain extent, if necessary, the contour of the work-
piece to be handled. In the context of appropriate con-
structional dimensions for the ring-shaped contact sur-
face, an adequate transverse seal is achieved parallel to
the contact surface. By covering the contact surface
several times, improved thermal insulation with respect
to the metallic base of the suction unit is achieved, and
further functioning is then also still gnaranteed if the
outer covering of the textile structure should already be
damaged. ’

In this connection, that side of the base which faces
the workpiece during holding and transfer is designated
the working side. The working side has a usually circu-
lar contact surface for the sealing element. The contact
surface forms the outer limit of the vacuum space on the
working side of the suction lifter, and thus encloses a
central surface which is set back.

Between the working side and the rear region of the
base, which has fixing elements and a vacuum line, a
circumferential ring surface which essentially serves to
fix the sealing element can extend in the axial direction
of the base. The sealing element is made of a material of
high heat resistance and poor thermal conductivity,
which matches the surface of the workpiece so that this
is not damaged.

Materials which are sufficiently vacuum-tight and
have a low thermal conductivity are numerous. How-
ever, only few materials fulfil the extremely high re-
quirements of heat stability (operating temperature of
400° C. and more).

Since glass fibers in particular, but also ceramic fi-
bers, such as silicate fibers, do not have a high crushing
and shear resistance, which is an essential precondition,
however, for a sealing element of the known suction
lifters, a vacuum suction lifter was developed, the work-
ing side of which is constructed such that the contact
surface is raised with respect to the central surface. The
covering of heat-resistant material of poor thermal con-
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ductivity is then drawn onto the contact surface such
that the surface of the textile structure rests on the
contact surface. This arrangement of the covering re-
sults in neither crushing nor shearing forces which
would lead to an extremely high wear, given the low
intrinsic strength of the textile structure. The pressure
forces which occur due to the vacuum suction lifter
being pressed onto the workpiece are also absorbed by
a brittle material without problems. All sheet-like struc-
tures are designated textile structures here, regardless of
whether they are woven or knitted, i.e. regardless of
whether the material is 2 woven fabric, a non-woven or,
for example, a felt.

A prerequisite for reliable conveying of the work-
piece is that the textile structure at least covers the
contact surface of the working side completely.

In a preferred embodiment of the invention, the cov-
ering covers the entire working side of the suction lifter.
In this embodiment, the covering is attached by being
fixed on the one hand to the central surface of the work-
ing side, for example by a pressure plate held by means
of a screw, and by being clamped and fixed on the other
hand on the circumferential ring surface of the vacuum
suction lifter, for example by a hose clip or another
suitable clamping and fixing device. However, a cover-
ing which covers exclusively the contact surface of the
vacuum suction lifter is also conceivable. A single-lay-
ered covering of the textile structure is in general suffi-
cient to guarantee reliable lifting of the workpiece.

However, it is advantageous to provide at least the
contact surface of the working side with several layers
of a heat resistant material of poor thermal conductivity
to avoid contact between the workpiece and the metal-
lic contact surface of the vacuum suction lifter, espe-
cially towards the end of the service life of the cover-
ing, when the outer layer of the sealing element no
longer has a completely closed cohesiveness. The possi-
bility of the workpiece and the central surface touching,
which exists with the known vacuum suction unit with
an asbestos coil, is in any case reduced by the lowering
of the central surface compared with the pick-up sur-
face, which even withdraws behind the contact surface
if it accommodates a fixing device for the covering, in
order to guarantee the necessary internal space for
build-up of the vacuum.

If several layers of fabric are provided on the contact
surface and there is the possibility of choosing between
covering materials of higher quality and lower quality,
the lower layers can be made from lower quality and
therefore usually also cheaper materials, and merely the
top layer is then made of a high-quality covering mate-
rial. Coatings on the covering material, for example
silicone coatings resulting from treating the fabric or
providing a silicone-containing coating on the back side
of the covering material, which gives the textile struc-
ture a certain rigidity, do not reduce the use properties
of the textile structure, provided that no undesirable
side reactions (evolution of gas, encrustations) occur.

A vacuum suction lifter having a covering applied
over the surface according to the invention has a ser-
vice life of about 20 days, compared with a service life
of a vacuum suction lifter wound with asbestos of about
6 days.

The vacuum suction lifter with the covering applied
according to the invention moreover is also particularly
suitable for handling cold workpieces, in contrast to a
vacuum suction lifter wound with asbestos.
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The contact surface of the base matches, if necessary,
the contours of the workpiece to be conveyed, so that
reliable lifting and conveying or positioning is ensured
from the first workpiece onwards.

For example, if the workpiece to be conveyed is an
object with a spherical surface, the contact surface is
inclined from the outside towards the central surface, in
order to correspond to the surface of the workpiece. If
the object to be conveyed has a cylindrical surface, the
contact surface of the vacuum suction lifter can be
curved out from the working side, which is in itself
constructed flat, such that it matches the cylindrical
contour of the workpiece to be conveyed. It is also
easily conceivable that two such adjustments can be
made in a superimposed manner. However, if the
matching to the contour is not centrally symmetric, the
suction lifter is in each case to be brought up to the
workpiece in a particular alignment.

Lining with several layers of a covering material
offers the advantage that after the top layer has worn, a
sudden transition to a hard material which leaves unde-
sirable markings on the surface of the workpieces, or
which under certain circumstances even leads to unde-
sirable excessive cooling of the workpieces, is avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a halfsection through a vacuum suction
lifter for holding and transferring a television screen
with an essentially spherical surface.

DETAILED DESCRIPTION OF THE
DRAWINGS

The present invention is illustrated in FIG. 1 and
described in more detail below by the example of a
vacuum suction lifter having a working side covered
over the entire surface.

The vacuum suction lifter first has a base 2, usually of
metal, in most cases of steel. The base has a front face or
working side with a ring-shaped contact surface 4 and'a
central surface 6, which is set back with respect to the
contact surface 4 and is enclosed by the contact surface
4. The central surface 6 is flat, while the contact surface
4 is inclined 30° from the outer edge towards the central
surface, so that it lies better on a television screen with
a spherical surface during holding and transfer. The
contact surface 4 has a diameter which is larger than the
rear region of the base.

The cylindrical hollow space 8 formed by the central
surface 6 being set back from the contact surface 4
serves to build up the holding vacuum.

The rear region opposite the working side of the base
2 has a connection 10 for a lifting device and a connec-
tion 12 for application of the vacuum.

A ring-shaped circumferential surface 14 extends in
the axial direction between the working side and the
rear region of the base.

The vacuum suction lifter furthermore has a sealing
element 16 in the form of a fabric of glass fibers, for
example Isothermtuch-D from Frenzelit.

The sealing element 16 has a circular outline and is
located centrally on the working side of the base. It is
fixed with a clamping screw 18 and a pressure disc 20,
which ensures the sealing element 16 lies against the
central surface 6, so that an adequate hollow space 8
remains. The sealing element 16 has an opening in the
region of the vacuum connection 12, in order to allow
evacuation of the hollow space 8.
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The sealing element 16 is clamped tightly over the
contact surface 4 by fixing by means of a clamping ring
22 on the circumferential surface 14. After clamping,
the glass fibre fabric lies smoothly on the bearing sur-
face 4, so that after the vacuum suction lifter has been
placed on the workpiece and the vacuum has been ap-
plied, it is ensured that the fabric 16 lies essentially
tightly both against the surface of the television screen
and against the bearing surface 4. An adequate vacuum
can thus be maintained during lifting and transfer.

A crushing and/or shear load on the sealing element
16 is avoided in this embodiment of a vacuum suction
lifter, and the service life of the suction lifter is therefore
increased considerably.

To increase the life further, circular blanks 26 of a
material such as that used for the sealing element 16 are
located on the contact surface 4 between the contact
surface and sealing element 16. These intermediate lay-
ers 26 of material of poor thermal conductivity prevent
contact, if the sealing element 16 has already worn in
places towards the end of the service life, between the
hot television screen and the contact surface 4 of good
thermal conductivity, which can lead to undesirable
impressions and markings on the glass surface and/or to
cracking of the television screen because of too severe
local excessive cooling. The circular blanks 26 here can
be made either of the same material as the sealing ele-
ment 16 or of another, for example thinner, or also of
cheaper textile fabric.

I claim:

1. A vacuum suction lifter for holding and transfer-
ring a hot workpiece having a curved surface, compris-
ing:
a base (2) which has a working side facing the work-

piece, a rear region adjacent said working side

which is provided with means (10) for fixing to a

device, a vacuum connection (12) and a sealing

element (16) of a heat-resistant material of poor
thermal conductivity located on the working side
of the base;

wherein the base (2) has, on the working side, a rigid

flange in the shape of a cylindrical tube, an inner
surface of which forms a boundary of a vacuum
space (8) connected to the vacuum connection, a
front face of the rigid flange facing the workpiece
being constructed as a rigid contact surface (4) in
the form of a ring, an inclination and curvature of
an outer contour of said rigid contact surface
matching the curved surface of the workpiece to be
held, and the sealing element (16) comprising at
least one layer of a textile structure having an inor-
ganic fiber base, which engages and lines the rigid
contact surface (4) of the base (2).

2. A suction lifter according to claim 1, wherein the
textile structure has a glass fiber fabric as the base.

3. A suction lifter according to claim 2, wherein the
glass fiber fabric is treated with silicone and/or pro-
vided with a silicone-containing coating.

4. A suction lifter according to claim 1, wherein the at
least one layer of the textile structure covers the entire
working side of the base (2) and outside the contact
surface to the rear region of the base (2) and is fixed to
it there.

5. A suction lifter according to claim 4, wherein the
rear region of the base (2) has a circumferential ring
surface (14) which extends essentially in the axial direc-
tion of the base and on which the at least one layer of
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6
the textile structure is fixed by means of a ring-shaped
clamping element (22).

6. A suction lifter according to claim 5, wherein the
working side of the base (2) has an outer circumference,
and the circumferential ring surface (14) extending es-
sentially in the axial direction is disposed radially in-
wardly with respect to said outer circumference.

7. A suction lifter according to claim 4, wherein the at
least one layer (16) of the textile structure is provided
with at least one opening for the vacuum connection in
a region within the contact surface (4).

8. A suction lifter according to claim 4, wherein the at
least one layer (16) of the textile structure is lined with
one or more other layers (26) of a heat-resistant material
of poor terminal conductivity.

9. A suction lifter according to claim 8, wherein said
other layers (26) of a heat-resistant material of poor
thermal conductivity are made of the same textile struc-
ture as the at least one layer (16).

10. The suction lifter of claim 1, wherein said sealing
element is drawn into the vacuum space such that the
sealing element does not contact the workpiece inside
the rigid contact surface.

11. The suction lifter of claim 1, wherein said sealing
element is mounted such that the sealing element does
not contact the workpiece inside the rigid contact sur-
face.

12. The suction lifter of claim 1, further comprising
means for preventing relative movement between the
sealing element and the rigid contact surface.

13. The suction lifter of claim 12, wherein said means
for preventing relative movement comprises means for
fixing the sealing element to the base such that the seal-
ing element does not contact the workpiece inside the
rigid contact surface. .

14. The suction lifter of claim 13, wherein said means
for fixing the sealing element comprises means for
drawing the sealing element into the vacuum space
inside the contact surface and fixing the sealing element
to the base.

15. A vacuum suction lifter for holding and transfer-
ring a hot workpiece having a curved surface, compris-
ing:

a base (2) which has a working side facing the work-
piece, a rear region adjacent said working side
which is provided with means (10) for fixing to a
device, a vacuum connection (12), and a sealing
element (16) of a heat-resistant material of poor
thermal conductivity located on the working side
of the base;

wherein the base (2) has, on the working side, a rigid
flange in the shape of a cylindrical tube, an inner
surface of which forms a boundary of a vacuum
space (8) connected to the vacuum connection, a
front face of the rigid flange facing the workpiece
being constructed as a rigid contact surface (4) in
the form of a ring, an inclination and curvature of
an outer contour of said rigid contact surface
matching the curved surface of the workpiece to be
held, and the sealing' element (16) comprising at
least one layer of a textile structure having an inor-
ganic fiber base, with which the rigid contact sur-
face (4) of the base (2) is covered;

wherein the at least one layer of the textile structure
covers the entire working side of the base (2) and
outside the contact surface to the rear region of the
base (2) and is fixed to it there; and
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wherein the at least one layer (16) of the textile struc- 17. A vacuum suction lifter for holding and transfer-
ture is.drawn into the vacuum space inside the ring 2 hot workpiece having a curved surface, compris-
contact surface (4) and is fixed to the base (2) by 1ng:

. . a base (2) which has a working side facing the work-
means of a clamping element (18, 20) in the form of 5 piece, a rear region adjacent said working side
a pressure disk.

which is provided with means (10) for fixing to a

16. A vacuum suction lifter for holding and transfer- device, a vacuum connection (12), and a sealing

ring a hot workpiece having a curved surface, compris- element (16) of a heat-resistant material of poor

ing: thermal conductivity located on the working side
10 of the base;

a base (2) which has a working side facing the work- wherein the base (2) has, on the working side, a rigid

piece, a rear region adjacent said working side
which is provided with means (10) for fixing to a
device, a vacuom connection (12), and a sealing
element (16) of a heat-resistant material of poor
thermal conductivity located on the working side

flange in the shape of a cylindrical tube, an inner
surface of which forms a boundary of a vacuum
space (8) connected to the vacuum connection, a
front face of the rigid flange facing the workpiece
being constructed as a rigid contact surface (4) in
the form of a ring, an inclination and curvature of

of the base;
wherein the base (2) has, on the working side, a rigid

flange in the shape of a cylindrical tube, an inner 5
surface of which forms a boundary of a vacuum
space (8) connected to the vacuum connection, a
front face of the rigid flange facing the workpiece
being constructed as a rigid contact surface (4) in
the form of a ring, an inclination and curvature of
an outer contour of said contact surface matching
the curved surface of the workpiece to be held, and

an outer contour of said contact surface matching
the curved surface of the workpiece to be held, and
the sealing element (16) comprising at least one
layer of a textile structure having an inorganic fiber
base, with which the rigid contact surface (4) of the
base (2) is covered;

wherein the at least one layer of the textile structure
25 covers the entire working side of the base (2) and
outside the contact surface to the rear region of the

base (2) and is fixed to it there; and
wherein the at least one layer (16) of the textile struc-
the sealing element (16) comprising at least one ture is lined with one or more other layers (26) of a
layer of a textile structure having a glass fiber fab- 30 _heat-resistant material of poor terminal conductiv-

. . . . . lty_

2‘; Zi'. :htali:;:’(lgl i‘:::)‘il::;ﬁ contact surface 18. A suction lifter according to claim 17, wherein

. L ) said other layers (26) of a heat-resistant material of poor
further wherein the glass fiber fabric is treated with thermal conductivity are made of the same textile struc-
silicone and/or provided with a silicone-containing 35 ture as the at least one layer (16).
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